Magnetic reconnection is a complex phenomenon controlled by multiple spatiotemporal scale physics. When magnetic reconnection takes place, a field topology is globally changed and large-scale transport occurs. On the other hand, some kinetic processes in the vicinity of reconnection points are needed as a trigger.
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We believe that a multi-hierarchy simulation model is a useful and indispensable tool to understand the entire picture of magnetic reconnection in complex systems such as solar coronas, the geomagnetosphere, and fusion plasmas. Our multi-hierarchy model relies on the domain decomposition method for real space. The simulation domain is divided into three parts; an MHD domain to describe the global dynamics, a particle-in-cell (PIC) domain to solve kinetic physics, and an interface domain to interlock MHD and PIC domains.
We have successfully demonstrated multi-hierarchy simulations of collisionless driven reconnection [1, 2]. As one of results, figure 1 shows the profiles of magnetic field lines and vector plots of the fluid velocity. Plasmas and magnetic flux smoothly propagate from the MHD to PIC domains and drive magnetic reconnection in the PIC domain. Furthermore, our multi-hierarchy simulations reveal that reconnection physics in the PIC domain is deeply coupled with global dynamics in the MHD domain, namely inflow behaviors. We are now planning to apply it to various systems responsible for magnetic reconnection such as a fusion device and the geomagnetosphere. 
